of Asteraceae, having powerful healing properties. The entire plant -flowers, roots and leaves -is the medicinal raw material. Objective: The aim of this study was to manufacture model tablets of pharmacopoeial disintegration time by direct compression of dry titrated extract of dandelion with selected excipients. Methods: Tablets were obtained by direct compression using reciprocating tableting machine (Erweka). Morphological parameters -hardness, friability, disintegration time in pharmacopoeial acceptor fluids were investigated using Erweka equipment. Their actual surface area was also calculated. There was also tested the rate of dissolution of phytochemicals from model tablets in the presence of excipients in pharmacopoeial acceptor fluids ( V=1.0 dm 3 ) by the method of a basket in Erweka apparatus. Spectrophotometric determinations were performed. Results: It results from the morphological studies of model tablets containing Ext. Taraxaci e radix cum herba aqu. siccum that they are characterized by comparable surface and friability at varying hardness, the latter depending on the applied excipients. This is reflected in the effective disintegration time in model acceptor fluids consistent with pharmacopoeial requirements. Conclusions: The used excipients enabled to produce model tablets containing dry extract of dandelion by direct compression. The obtained results demonstrated that microcrystalline Prosolv-type cellulose, Vivapur 200 and Emdex were compatible with the structure of the extract of dandelion. They allow to manufacture a model solid oral dosage forms of the desired morphological parameters and effective disintegration time complying with the pharmacopoeial requirements.
INTRODuCTION
Preformulation studies indicate that the phytochemicals of dry extract of dandelion root (Extractum Taraxaci e radix cum herba aqu. siccum) can form non-ideal solutions in model acceptor fluids and reduce the surface tension (γ rz ) at the phase boundary [1] . The surface activity of aqueous solutions of the extract, as well as its estimated solubilizing capabilities relative to granular cholesterol (HLB 1HNMR ≈ 1.0) of Ø = 1.00 mm and the ketoprofen technological crystallographic form, suggest that the technological preparation of dry extract does not degrade the structure of natural surfactants and that the micellar solubilization equilibrium is effective, despite the presence of chlorophyll [1] . Lipophilic structures of phytochemicals are hydrophilized in the extract by a glycosidic bond with sugar alcohols or by physicochemically-complex hydrotropic solubilization [2] [3] [4] .
Direct compression using low surface adsorption capacity excipients (Freundlich adsorption isotherm) in model acceptor fluids was found to be the most suitable method for the production of a model solid form of a drug incorporating the phytochemicals from dry dandelion extract (Ext. Taraxaci e radix cum herba aqu. siccum) [5] [6] [7] .
The aim of the study was to determine the relationship between the rates of the symmetrical processes of tablet disintegration and phytochemical dissolution in model acceptor fluids with excipients, wherein the concentration of saponins was lower than the critical micelle concentration (cmc); c pom ≤cmc.
The study evaluates the morphological parameters of the produced solid oral dosage form. It also determines the pharmaceutical availability of the phytochemicals in three model acceptor fluids: water, 0.1 mol HCl and phosphate buffer at pH=6.88. The obtained results allowed the pharmaceutical availability of phytochemicals to be mathematically modelled for in vitro assessment [8, 9, 10] .
The results will enable the production of a pharmacotherapeutically effective form of drug that can be used in the treatment of, inter alia, bile and gall bladder diseases [11] [12] [13] [14] .
MATERIAL AND METhODS

Plant material
• Dry extract from dandelion root and herb -Extracum Taraxaci The manufacture and morphological parameters of model uncoated tablets containing dry aqueous extract from dandelion root and herb (Ext. Taraxaci radix cum herba aqu. siccum)
The tablet mass was prepared by mixing. The tablet ingredients were added to a high-speed mixer (Fukae Powtec) containing the conversion amount of dandelion root, herb extract and lubricant (sodium stearyl fumarate, PRUV) through a Ø=0.16 mm sieve. The tablet mass was stirred for 20 min and passed again through a Ø=0.25 mm sieve. The model tablets themselves were manufactured by direct compression, and their hardness, abrasiveness, disintegration rate in model acceptor fluids and actual surface area was calculated (in mm 2 ). The composition of the model formulations (No. 1-3) [15] [16] [17] [18] [19] [20] [21] [22] and their morphological parameters are presented in table.
Profiles of pharmaceutical availability of phytochemicals from a model tablet in pharmacopoeial acceptor fluids
The rate of dissolution of phytochemicals from the model tablets in the presence of excipients was tested in 1.0 dm 3 pharmacopoeial standard acceptor fluid by the basket method [23] . The concentration of the natural surfactants (saponins) was therefore significantly lower than that of cmc; c exp << cmc.
Samples of 10.0 cm 3 were taken, passed through Millipore filters and subjected to spectrophotometric determination at λ max =291 nm. A calibration curve was determined based on the spectrophotometric characteristics of dry Ext. Taraxaci e radix cum herba aqu. siccum.
The amount of phytochemicals dissolved in the acceptor fluid, with respect to time (~t; min), was calculated based on the following approximation equations: • The result of these equations is the release coefficient Q (%). The coefficient acts as the basis for the kinetic models used to reliably estimate the dynamics of phytochemical dissolution in the presence of excipients and in pharmacopoeial acceptor fluids. The profiles of phytochemical release to the acceptor fluids may then be traced thus: Q (%) = f (t, minutes).
kinetic models of pharmaceutical availability of phytochemicals
The process of pharmaceutical availability in model tablets occurs symmetrically to the integration process, and correlates with the maximal surface of the tablet mass in acceptor fluid. Therefore, the complex process of dissolution of phytochemicals in the absence of effective micellar solubilization (c exp saponin <<cmc) was described by mechanistic models based on Fick's equation, and kinetic models based on physical laws. Hence, the following model equation systems were used to describe the rate of dissolution:
(1) Q(%)=f(t, minutes); Q(%)=a+k·t (2) log Q(%)=f(t, minutes); log Q(%)=a+k·t -kinetics of zero and first order,
which is the base for Fick's diffusion model, (4) log Q(%)=f(log t) -Krosmeyer-Peppas model Q(%)=k·t n which, in a logarithmic system, assumes the form log Q= log k +n log t (in application, log Q=a+n log t is used; where a=log k), (5) In zero-order and first-order kinetic models, the rate of release of phytochemicals is assumed to be independent of the function of time (t, minutes). However, in the Krosmeyer-Peppas model and Higuchi model, which assume that the process of release is consistent with Fick's law, the rate of release (dissolution) of phytochemicals varies in time.
Ethical approval: The conducted research is not related to either human or animal use.
RESuLTS AND DISCuSSION
The morphological studies (tab. 1) indicate that the tablets are characterized by comparable surface and abrasiveness at varying hardness, which is an effect of the granulometric properties of the excipients. This is reflected in the effective disintegration time in the model acceptor fluids: the process of disintegration lasts no longer than 13.5 minutes, thus meeting the pharmacopoeial requirements.
The process of tablet disintegration and the rate of phytochemical dissolution in water against time (tab. 2) revealed that after their effective disintegration, the concentration of soluble phytochemicals (approximately 15-minute exposure) did not exceed Q(%)≈50%. Longer exposure favored solubility, which, for the formulation F-1 ~ F-4, reached a value higher than Q(%)≈90%. Only formulation with EM-DEX decreased the effective solubility of the phytochemicals (tab. 3, 4). However, although the solubility value decreased to Q(%)≈80% in 0.1 mol HCl and phosphate buffer at pH=6.88, the value did not exceed Q(%)≈78.5% for the formulation with EMDEX. This is due to the hydrolysis of glycosidic bonds, the lack of effective hydrotropic solubilization in pharmacopoeial acceptor fluids of high osmolarity and the varied activity of hydrogen ions: pH(a H+ ) ranging from fig. 1, 2, 3 ). Relationship between amount of released substance Q% with time (t) for water as medium Relationship between amount of released substance Q% with time (t) for water as medium Also, in the model acceptor fluid (0.1 mol aqueous solution of HCl), the dissolution of phytochemicals after tablet disintegration against time (t, min), at a high correlation coefficient r 2 ≥0.9500, is described as follows: log Q(%)=a+b·log x. This equation applies to all formulations F-1÷F-5. Surprisingly, high correlation coefficient values were found to be associated with the Hixon-Crowell model in the formulations F-2, F-4, F-5 for zero and first-order kinetics (tab. 5 and 6). Changes in the pH(a H+ ) and osmolarity of the phosphate buffer significantly affected the solubility of the phytochemicals and their adsorption isotherm for the Prosolv and Vivapur 200 excipients. The presence of glycosidic-bond hydrolysis mechanisms in phosphate buffer, along with a real absence of micellar and hydrotropic solubilization, also affected the real solubility of the phytochemicals, which was found to be not higher than Q(%)≈87.0%. According to the approximation equations given in table 7, the dissolution of phytochemicals in the zero and first-order kinetic and Higuchi models can be described by the equation log Q(%)=a+b·log x at high values of the correlation coefficient r 2 ≥0.9600. Interestingly, the approximation equations for the formulations F-3 and F-5 differ significantly for the Hixon-Crowell model, which indicates that effective solubility has a regressive function. This is reflected in the following equations, with a high correlation coefficient r 2 ≥0.9500 : y=a+b·x, log y=a+b·x i 1/y= a+b·x.
Ta b l e 5
Correlation equations describing kinetics of solubility of phytochemicals contained in a tablet with Ext.
